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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 
MORISHITA, Michio 
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FOR: PARTS IN EXHAUST SYSTEM AND METHOD OF PRODUCING THE SAME 

November 27, 2000 

PRELIMINARY AMENDMENT 

Hon. Asst. Commissioner 

Of Patents 
Washington, D.C. 20231 

Sir: 

Please amendment this application as follows: 

IN THE CLAIMS ; 

Please cancel claims 1-4 in favor of the following 
replacement claims 5-8. 

5. Parts in an exhaust system comprising: 
an inner pipe formed from a cylindrical pipe, 
containing a catalyst carrier in a center portion and having 
substantially taper- like reduced diameter portions integrally 
formed in both end portions of the center portion; and 

an outer pipe formed from a cylindrical pipe, having 
substantially taper- like reduced diameter portions integrally 
formed in both end portions of a center portion fitted on the 
center portion of said inner pipe and provided on an outer 



periphery of the inner pipe in such a manner as to have a gap 
between the outer pipe and said inner pipe all along an area 
including the reduced diameter portions in both end portions, 

wherein the reduced diameter portions in both end 
portions of said outer pipe are formed in accordance with a 
spinning process, and an inner surface of a front end portion 
thereof is closely attached to an outer surface of the inner 
pipe or an interposed material . 

6. Parts in an exhaust system as claimed in claim 5, 
wherein one of a heat insulating member and a damper member is 
interposed as the interposed material in at least a part 
within said gap. 

7. A method of producing parts in an exhaust system 
comprising: 

fitting an outer pipe on an outer side of an inner pipe 
formed from a cylindrical pipe, containing a catalyst carrier 
in a center portion and having substantially taper- like 
reduced diameter portions formed in both end portions of the 
center portion with holding a gap therebetween; and 

applying a spinning process in such a manner as to have a 
gap between both end portions of the outer pipe and the 
reduced diameter portion in said inner pipe so as to compress 
both end portions of the outer pipe in a substantially taper 
shape, thereby closely attaching an inner surface of a front 
end portion thereof to an outer surface of the inner pipe or 
an interposed material. 

8 . A method of producing parts in an exhaust system as 
claimed in claim 7, wherein one of a heat insulating member 
and a damper member is inter-posed as the interposed material 



in at least a part between the inner pipe and the outer pipe 
at a time of fitting said outer pipe on the inner pipe. 



REMARKS 

These new claims 5-8 are the claims that were filed in 
the International Application and considered in the 
International Preliminary Examination Report. 

Some of the enclosed documents listed on the 
enclosed form PTO-1449 were cited in the International Search 
Report, copy enclosed. Please return a copy of that form with 
the Examiner's initials adjacent to each citation. 

An early and favorable action on the merits is 
earnestly solicited. 
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DESCRIPTION 
PARTS IN EXHAUST SYSTEM AND METHOD OF 
PRODUCING THE SAME 



TECHNICAL FIELD 

The present invention relates to parts in an 
exhaust system and a method of producing the parts . 



BACKGROUND ART 
5 In parts in an exhaust system such as a 

muffler f a catalyst converter and the like of an 
internal combustion engine , there is frequently 
employed a heat insulating double structure in which an 
inner pipe having both end portions reduced so as to be 

10 formed in a taper shape and an outer pipe having both 
end portions reduced so as to be formed in a taper 
shape are arranged with an air gap therebetween. 

For example, as shown in Fig. 8, there is a 
catalyst converter in which a metal outer pipe 105 

15 having taper-like reduced diameter portions 104 at both 
end portions is arranged on an outer periphery of a 
metal inner pipe 103 containing a catalyst carrier 101 
and having taper-like reduced diameter portions 102 at 
both end portions so as to provide a gap 106 between 

20 the inner pipe 103 and the outer pipe 105. In this 

structure, a light off characteristic of a catalyst is 
improved by a heat insulating effect of the gap 106 and 
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an exhaust gas purifying performance is improved. A 
catalyst converter having the structure mentioned above 
is, for example, disclosed in Japanese Patent 
Unexamined Publication No, 6-101465. 
5 However, it is impossible to insert the inner 

pipe 103 structured such as to be expanded in a 
diametrical direction at a middle portion and have the 
reduced diameter portions 102 at both end portions into 
the outer pipe 105 expanded in a diametrical direction 
10 at a middle portion and having the reduced diameter 
portions 104 at both end portions so as to assemble 
them. 

Accordingly, as a method of producing the 
double pipe mentioned above, there can be employed a 

15 general producing method comprising the steps of 

forming outer pipes having a shape reduced at both end 
portions in a hollow shape and in a double-split manner 
in an axial direction of the pipe, arranging them on an 
outside of a previously formed inner pipe while holding 

20 a gap between the inner pipe and the outer pipes, and 
bonding the outer pipes formed in the double-split 
manner to each other by a welding or the like. 
However, in the producing method, there is a problem 
that a cost is increased due to pressing dies, a 

25 welding process or the like. 

In order to solve the problem mentioned 
above, for example, as shown in Fig. 9, there is a 
catalyst converter structured such that a large- 



diameter portion 202 is formed in one end portion of 
the inner pipe 201, a small-diameter portion 204 is 
formed in an end portion of the outer pipe 2 03 opposing 
to the large-diameter portion 2 02 of the inner pipe, 
5 and the inner and outer pipes 201 and 2 03 are fitted to 
each other so as to bring the large-diameter portion 
202 and the outer pipe 203 into contact with each other 
and bring the small-diameter portion 2 04 and the inner 
pipe 201 into contact with each other, thereby holding 

10 the gap 2 05 between the inner and outer pipes 201 and 
203 • This structure is disclosed, for example, in 
Japanese Patent Unexamined Publication No. 9-108576. 

In the catalyst converter mentioned above, 
since it is necessary to provide the taper-like reduced 

15 diameter portions in both end portions thereof, taper- 
like diffusers 206 and 207 are provided in both ends of 
the structure obtained by combining the inner and outer 
pipes, in the structure shown in Fig. 9. 

This is because it is necessary to connect an 

2 0 independent diffuser since the reduced diameter 

portions can not be previously formed in and fitted to 
both ends of the inner and outer pipes . 

Accordingly, in this structure, the gap 205 
can be formed only between the inner pipe 201 and the 

25 outer pipe 203 where the catalyst carrier 2 08 exists, 
and no gap can be formed in the taper portions 
(diffuser portions) of both end portions. Further, 
since the inner and outer pipes 201 and 203 are bonded 
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in the portion near the catalyst carrier 208, a heat 
transmission is performed in the portion near the 
catalyst carrier. 

Accordingly, in comparison with the catalyst 
5 converter having the gap 106 extending to both of the 
taper-like reduced diameter portions 102 and 104, as 
shown in Fig. 8, the catalyst converter shown in Fig. 9 
has a low heat insulating effect and an expected heat 
insulating effect can not be obtained, so that it is 
10 difficult to reduce a time required for activation of 
the catalyst. 



DISCLOSURE OF THE INVENTION 

Accordingly, an object of the present 
invention is to provide parts in an exhaust system in 
15 which a gap is formed in series to both of taper-like 
reduced diameter portions of inner and outer pipes as 
shown in Fig. 8 mentioned above, and a method of easily 
and inexpensively producing the parts in the exhaust 
system. 

2 0 In order to achieve the object mentioned 

above, in accordance with the present invention, there 
is provided parts in an exhaust system comprising: 

an inner pipe containing a catalyst carrier 
in a center portion and having substantially taper-like 
25 reduced diameter portions formed in both end portions 
of the center portion; and 

an outer pipe having substantially taper-like 



reduced diameter portions integrally formed in both end 
portions of a center portion corresponding to the 
center portion of the inner pipe and provided on an 
outer periphery of the inner pipe in such a manner as 
5 to have a gap between the outer pipe and the inner pipe 
all over the area including the reduced diameter 
portions in both end portions and the center portion, 

wherein the reduced diameter portions in both 
end portions of the outer pipe are formed in accordance 

10 with a spinning process. 

Further, in the parts in the exhaust system 
in accordance with the present invention, the structure 
may be made such that a heat insulating member or a 
damper member is interposed in at least a part within 

15 the gap. 

Further, in accordance with the present 
invention, there is provided a method of producing 
parts in an exhaust system comprising the steps of: 

fitting an outer pipe on an outer side of an 

20 inner pipe containing a catalyst carrier in a center 
portion and having substantially taper-like reduced 
diameter portions formed in both end portions of the 
center portion while holding a gap between the outer 
pipe and the inner pipe; and 

25 applying a spinning process in such a manner 

as to have a gap between both end portions of the outer 
pipe and the reduced diameter portion in the inner pipe 
so as to reduce both end portions of the outer pipe in 
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a substantially taper shape. 

Further, in the method of producing the parts 
in the exhaust system in accordance with the present 
invention, the structure may be made such that a heat 
5 insulating member or a damper member is interposed in 
at least a part between the inner pipe and the outer 
pipe at said step of fitting the outer pipe. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1A and IB show an embodiment of parts 
10 in an exhaust system in accordance with the present 
invention, in which Fig. 1A is a vertical cross 
sectional view of the same and Fig. IB is a cross 
sectional view taken along a line IB-IB in Fig. 1A; 

Figs. 2A to 2D are cross sectional views 
15 which show an embodiment of producing steps in accord- 
ance with the present invention; 

Figs. 3A to 3D are cross sectional views 
which show another embodiment of producing steps in 
accordance with the present invention; 
20 Figs. 4A to 4E are cross sectional views 

which show the other embodiment of producing steps in 
accordance with the present invention; 

Fig. 5 is a partly enlarged cross sectional 
view which shows another example of an interposed state 
25 of a damper member in an embodiment according to the 
present invention ; 

Figs. 6A to 6C are cross sectional views 
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which show the other embodiment of producing steps in 
accordance with the present invention; 

Figs. 7A to 7C are cross sectional views 
which show the other embodiment of producing steps in 
5 accordance with the present invention; 

Fig. 8 is a vertical cross sectional view 
which shows a structure of a conventional catalyst 
converter; and 

Fig. 9 is a vertical cross sectional view 
10 which shows a structure of another conventional 
catalyst converter . 



BEST MODE FOR CARRYING OUT THE INVENTION 

A description will be given of embodiments in 
accordance with the present invention on the basis of 

15 an embodiment shown in Figs. 1A to 7C. 

Figs. 1A, IB and 2A to 2D show a first 
embodiment in which the present invention is applied to 
a catalyst converter. Figs. 1A and IB are vertical 
cross sectional views of the catalyst converter in 

20 accordance with the present invention. A center 
portion la of a metal inner pipe 1 is formed in a 
circular pipe shape, and a catalyst carrier 2 is 
inserted and received within the center portion la. 
Substantially taper-like reduced diameter portions 

25 (cone portions) lb and lc in which a pipe wall of the 
inner pipe 1 is inward deformed are integrally formed 
in both end portions of the inner pipe 1 , and 



cylindrical connection portions Id and le are 
integrally formed in front portions of both of the 
reduced diameter portions lb and lc. 

An outer pipe 3 having a cylindrical center 
5 portion 3a with a diameter larger than the center 
portion la of the inner pipe 1 is fitted on an outer 
side of the inner pipe 1, and a center gap 4 is formed 
between both of the center portions la and 3a. 

Both end portions in the outer pipe 3, that 

10 is, the portions corresponding to the outer peripheries 
of the reduced diameter portions lb and lc in the inner 
pipe 1 are integrally formed in such a manner as to 
construct inward deformed substantially taper-like 
reduced diameter portions (cone portions) 3b and 3c, 

15 and cylindrical connection portions 3d and 3e reduced 
so as to be close attached to the outer periphery of 
the connection portions Id and le of the inner pipe 1 
are integrally formed in front portions of both of the 
reduced diameter portions 3b and 3c. 

20 Tapered side gaps 4a and 4a formed so that an 

interval of the gap is made narrower as moving toward 
the front end portion are formed between the taper-like 
reduced diameter portions lb and lc of the inner pipe 1 
and the taper-like reduced diameter portions 3b and 3c 

25 of the outer pipe 3, and both of the side gaps 4a and 
4a are formed in series with the center gap 4. 

A heating insulating member 5 is received 
within the center gap 4, and the heat insulating member 



5 is held between the inner and outer pipes 1 and 3 . 

Next, a description will be given of a method 
of producing the catalyst converter shown in Figs. 1A 
and IB with reference to Figs, 2A to 2D. 
5 At first, the catalyst converter 2 is 

inserted into the cylindrical inner pipe 1 in which 
both end portions are open, from one open end, as shown 
in Fig. 2A. In this case, although an illustration is 
omitted, a catalyst holding mat made of ceramics is 
10 inserted between the inner pipe 1 and the catalyst 
carrier 2. 

Next, the taper- like reduced diameter 
portions lb and lc are formed by reducing both end 
portions of the inner pipe 1 in accordance with a 

15 reducing process as shown in Fig. 2B. Further, the 

cylindrical connection portions Id and le are formed in 
the front portion thereof. 

Then, the cylindrical outer pipe 3 in which a 
diameter thereof is larger than the outer diameter of 

20 the inner pipe 1 and both end portions thereof is open 
is fitted onto the outer periphery of the inner pipe 1 
as shown in Fig. 2C. At this time, the heat insulating 
member (the heat insulating mat) 5 is interposed 
between the inner pipe 1 and the outer pipe 3 as shown 

25 in Fig. 2C if necessary. 

Next, as shown in Fig. 2D, in a spinning 
machine structured such that inner pipe supporting 
devices 6 and 7 and an outer pipe supporting device 8 
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are coaxially provided so as to be rotated in the same 
direction at the same speed in connection therewith, 
the inner pipe supporting devices 6 and 7 are fitted 
into reduced both end bore portions of the inner pipe 1 
5 so as to support the inner pipe 1 , and the outer 

periphery of the center portion of the outer pipe 3 is 
supported in such a manner as to be coaxial with the 
inner pipe 1 by the outer pipe supporting device 8. 
Accordingly, even in the case that the heat insulating 

10 member 5 is not provided, an annular gap 4 having a 
predetermined size can be held between the inner and 
outer pipes 1 and 3 . 

Then, both end portions of the outer pipe 3 
are reduced so as to be plastically deformed by the 

15 spinning roller 9, whereby the taper-like reduced 

diameter portions 3b and 3c are formed. At this time, 
by positioning with reference to the both end bore 
portions of the inner pipe 1, it is possible to deform 
the taper-like reduced diameter portions 3b and 3c of 

20 the outer pipe 3 so as to preciously keep the gap 4a 
with respect to the taper-like reduced diameter 
portions lb and lc of the inner pipe 1, and it is 
possible to dispose the bore portions along the bore 
portions of the inner pipe 1. 

25 Further, the front portions of both taper- 

like reduced diameter portions 3b and 3c in the outer 
pipe 3 are pressed by the spinning roller 9 so as to be 
pressed to the outer peripheral surfaces of the 
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connection portions Id and le in the inner pipe 1 and 
plastically deformed, and the inner and outer pipes 1 
and 3 are integrally structured by connecting the 
pressed connection portions 3d and 3e to the connection 
5 portions Id and le of the inner pipe 1. 

In accordance with the producing method 
mentioned above, the side gap 4a is also provided in 
the taper-like reduced diameter portion corresponding 
to the cone portion, the side gap 4a is communicated 

10 with the center gap 4, and a contact portion between 
the inner and outer pipes 1 and 3, that is, a heat 
transmitting portion is placed at a position far apart 
from the catalyst carrier 2 in an axial direction. 
Accordingly, a heat insulating characteristic due to 

15 the gaps 4 and 4a is made higher than that of the 

structure shown in Fig. 9, and a desired heat insulat- 
ing effect can be obtained. Further, a heat insulating 
effect can be further increased by interposing the 
adiabatic member 5. 

20 Figs. 3A to 3D show an embodiment structured 

such that a damper member, for example, a wire mesh 10 
made of a metal small wire is interposed between the 
inner and outer pipes 1 and 3 at a position correspond- 
ing to both axial end portions of the catalyst carrier 

25 2, in place of the heat insulating member (the heat 

insulating mat) 5 mentioned above, as shown in Fig. 3C. 
The other structures and producing methods are the same 
as those mentioned above. 
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In accordance with the embodiment, the damper 
member 10 can prevents the inner pipe 1 and the outer 
pipe 3 from being brought into contact with each other 
due to vibration. 
5 Figs. 4A to 4E show an embodiment structured 

such that a member evanished due to heating, for 
example, a supporting member 11 made of a paper or the 
like is interposed in place of the damper member 10. 
The other structures and producing methods are the same 

10 as those mentioned above. 

In accordance with the embodiment, the outer 
pipe 1 can be held at the position having a predeter- 
mined gap by the supporting member 11 at the production 
time explained in Figs. 2A to 2D mentioned above, and 

15 the supporting member 11 is carbonized and evanished by 
heating after production, so that the gap with which 
the central gap 4 and both side gaps 4a are communi- 
cated are formed as shown in Fig. 4E. 

Fig. 5 shows an embodiment structured such 

20 that a damper member, for example a wire mesh 12 made 
of a metal small wire is interposed between the 
connection portions Id and 3d, and le and 3e (only the 
le and 3e side is shown in Fig. 5). That is, a step 
portion 13 due to drawing is formed at a position shown 

25 in Fig. 5 of the connection portions Id and le of the 
inner pipe 1, a step portion 14 due to drawing is 
formed at a position shown in Fig. 5 of the connection 
portions 3d and 3e of the outer pipe 3, and the wire 
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mesh 12 is interposed between the step portions 13 and 
14. 

In accordance with the present embodiment, it 
is possible to prevent the inner pipe 1 and the outer 
5 pipe 3 from being brought into contact with each other 
due to vibration by the damper member 12 and it is 
possible to prevent the damper member 12 from falling 
out by the step portions 13 and 14. Further, as shown 
in Fig. 5, by forming the inner pipe 1 and the outer 

10 pipe 3 so that they can relatively slide in an axial 
direction, it is possible to intend to reduce a stress 
due to a difference of thermal expansion caused by a 
temperature difference between the inner pipe 1 and the 
outer pipe 3, whereby it is possible to improve a 

15 durability. 

In each of the embodiments mentioned above, 
both end portions of the outer pipe 3 are reduced in 
accordance with the spinning process after the outer 
pipe is fitted on the inner pipe. However, the 

20 structure may be made such that one end portion of the 
outer pipe 3 is previously reduced in accordance with 
the spinning process, the inner pipe 1 having reduced 
both end portions is inserted from another end portion 
which is not reduced, whereby the outer pipe is fitted 

25 on the inner pipe, and thereafter, another end portion 
of the outer pipe 3 is reduced in accordance with the 
spinning process. 

Figs . 6A to 6C show an embodiment for 



producing parts in an exhaust system in which, with 
respect to an axis XI of the connection portions Id and 
3d of one end portion A in the inner pipe 1 and the 
outer pipe 3, an axis X2 of the connection portions le 
5 and 3e of another end portion B is eccentric at a 
predetermined amount . 

In producing steps of the embodiment, at 
first, as shown in Fig* 6A, the taper-like reduced 
diameter portions lb and lc and the cylindrical 

10 connection portions Id and le are continuously reduced 
and formed in both end portions of the center portion 
la in the inner pipe, and there is formed the inner 
pipe 1 structured such that the axis X2 of the taper- 
like reduced diameter portion lc and the connection 

15 portion le in the another end portion is eccentric at a 
predetermined amount OF with respect to the axis XI of 
the taper-like reduced diameter portion lb and the 
connection portion Id in the one end portion A. 

The outer pipe 1 which is not reduced is 

20 supported by the supporting device on the outer 

periphery of the inner pipe 1 supported by the support- 
ing device so as not to rotate, in such a manner as not 
to rotate with the predetermined gap 4 therebetween, so 
as to fit the outer pipe on the inner pipe, 

25 In this embodiment, the spinning roller 9 is 

structured such that a plurality of spinning rollers 9 
(two spinning rollers are shown in the illustrated 
embodiment) are arranged in a peripheral direction 
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around the axis XI, and each of the spinning rollers 9 
can rotate on its own axis , revolves around the axis XI 
and moves in a direction perpendicular to the axis XI 
and the axial direction. 
5 Accordingly, on the outer peripheral surface 

of the one end portion A, the spinning roller 9 
revolving around the axis XI is moved in a centripetal 
direction and the direction of the axis XI so as to 
form the taper- like reduced diameter portion 3b and the 

10 cylindrical connection portion 3d fitted to each other 
with a predetermined gap 4a on the outer periphery of 
the taper-like reduced diameter portion lb and the 
connection portion Id as shown in Fig. 6A. 

Next, as shown in Fig. 6B, the reducing 

15 process at a predetermined amount as shown in Fig. 6B 
is performed by coinciding the axis X2 of the connec- 
tion portion le of the inner pipe 1 in the another end 
portion B with the axis of revolution of the spinning 
roller 9 and moving the spinning roller 9 revolving 

20 around the outer peripheral surface of the another end 
portion B of the outer pipe 3 in the centripetal 
direction and the direction of the axis X2. The taper- 
like reduced diameter portion 3c of the another end 
portion B of the outer pipe 3 is finally reduced and 

25 formed in the outer peripheral portion of the taper- 
like reduced diameter portion lc of the inner pipe 1 
with the predetermined gap 4a and the connection 
portion 3e is reduced and formed in the outer 
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peripheral portion of the connection portion le of the 
inner pipe 1 with the predetermined gap as shown in 
Fig- 6C by repeating the steps at one or more times. 

Accordingly, there can be obtained the parts 
5 in the exhaust system in which the axis X2 of the 
connection portions le and 3e of the another end 
portion B is eccentric with respect to the axis XI of 
the connection portions Id and 3d of the one end 
portion A in the inner pipe 1 and the outer pipe 3 at 

10 the predetermined amount OF, as shown in Fig. 6C. 

In this case, the supporting devices of the 
inner pipe 1 and the outer pipe 3 are omitted. 

Figs. 7A to 7C show an embodiment for 
producing parts in an exhaust system in which, with 

15 respect to an axis XI of the connection portions Id and 
3d of one end portion A in the inner pipe 1 and the 
outer pipe 3 in the parts in the exhaust system shown 
in Figs 6A to 6C, an axis X2 of the connection portions 
le and 3e is bent at a predetermined angle. 

2 0 In producing steps of the embodiment, at 

first, as shown in Fig. 7A, the taper-like reduced 
diameter portions lb and lc and the cylindrical connec- 
tion portions Id and le are continuously formed in both 
end portions of the center portion la in the inner 

25 pipe, and there is formed the inner pipe 1 structured 
such that the axis X2 of the taper-like reduced 
diameter portion lc and the connection portion le in 
the another end portion is oblique at a predetermined 



angle 8 with respect to the axis XI of the taper-like 
reduced diameter portion lb and the connection portion 
Id in the one end portion A. 

Next, as well as Fig. 6A, the outer pipe 3 
5 which is not reduced is fitted on the inner pipe 1 , the 
inner and outer pipes 1 and 3 are supported so as not 
to rotate, and the one end portion A thereof is reduced 
by the spinning roller 9 in the same manner as 
mentioned above, as shown in Fig* 7A. 

10 Then, the outer pipe 3 into which the inner 

pipe 1 is fitted is set so that the axis XI thereof is 
oblique at a predetermined angle 62 with respect to an 
axis X3 of revolution of the spinning roller 9, and a 
reducing process is performed at a predetermined 

15 amount, as shown in Fig. 7B, by moving the spinning 
roller 9 revolving around the axis X3 on the outer 
peripheral surface of the another end portion B of the 
outer pipe 3 in the centripetal direction and the 
direction of the axis X3 . 

20 Next, the inner and outer pipes 1 and 3 are 

further rotated around a center portion O thereof from 
a state in Fig. 7B, and as shown in Fig. 7C, the 
spinning process is performed by coinciding the axis X2 
of the connection portion le of the another end portion 

25 B in the inner pipe 1 with the axis X3 of revolution of 
the spinning roller 9 as shown in Fig. 7C, and the 
taper-like reduced diameter portion 3c of the another 
end portion B in the outer pipe 3 is reduced and formed 



in the outer peripheral portion of the taper-like 
reduced diameter portion lc in the inner pipe 1 with a 
predetermined gap 4a as shown in Fig. 7C, and the 
connection portion 3e is reduced and formed in the 
5 outer peripheral portion of the connection portion le 
in the inner pipe 1 with a predetermined gap. 

Accordingly, there can be obtained the parts 
in the exhaust system in which the axis X2 of the 
connection portions le and 3e of the another end 

10 portion B is oblique at the predetermined angle 61 with 
respect to the axis XI of the connection portions Id 
and 3d of the one end portion A in the inner pipe 1 and 
the outer pipe 3, as shown in Fig. 7C. 

In this case, in the embodiments shown in 

15 Figs. 6A to 6C and Figs. 7A to 7C, the compressed both 
end portions of the formed inner pipe 1 and outer pipe 
3 are connected to the inner and outer pipes such as a 
connected double exhaust pipe or the like, whereby the 
gaps 4 and 4a between the inner pipe 1 and the outer 

20 pipe 3 can be kept. 

Further, in the embodiments in Figs. 6a to 6C 
and Figs. 7A to 7C, the connection portions 3d and 3e 
of the outer pipe 3 may be bonded to the connection 
portions Id and le of the inner pipe 1. 



25 INDUSTRIAL APPLICABILITY 

As mentioned above, in accordance with the 
present invention, since the structure is made such 



19 

that the portions to be reduced in both end portions of 
the outer pipe are formed by reducing them in accord- 
ance with the spinning process, it is possible to 
easily form the parts in the exhaust system in which 
5 both end portions are reduced to the outer periphery of 
the inner pipe in which both end portions are reduced 
so as to bond the reduced diameter ends of the outer 
pipe to the reduced diameter ends of the inner pipe or 
to be apart the former from the latter and the gap is 

10 formed between the inner pipe and the outer pipe all 

along both reduced diameter portions of the outer pipe. 
Further, it is possible to integrally form the outer 
pipe with no joints not only in a whole length in the 
axial direction thereof but also in the peripheral 

15 direction* 

Further, since the inner pipe and the outer 
pipe can be bonded to each other by a plastic deforma- 
tion in accordance with the spinning process, the inner 
pipe and the outer pipe can be connected without using 
20 a welding process or a pressing process. 

Further, a heat insulating performance can be 
improved by interposing the heat insulating member in 
the gap between the inner and outer pipes. Further, it 
is possible to prevent the inner pipe and the outer 
25 pipe from being brought into contact with each other 
due to vibration by interposing the damper member. 

Further, in accordance with the producing 
method including the step of fitting the outer pipe on 
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the outer side of the inner pipe containing the 
catalyst carrier in the center portion and having the 
substantially taper-like reduced diameter portions 
formed in both end portions of the center portion while 
5 holding the gap, and the step of applying the spinning 
process in such a manner as to have the gap between 
both end portions of the outer pipe and the reduced 
diameter portion in the inner pipe so as to reduce both 
end portions of the outer pipe in the substantially 

10 taper shape, the parts in the exhaust system mentioned 
above can be easily produced. 

Furthermore, by producing the parts in the 
exhaust system in such a manner as to interpose one of 
the heat insulating member and the damper member in at 

15 least a part between the inner pipe and the outer pipe 
at a time of fitting the outer pipe on the inner pipe, 
it is possible to easily produce the parts in the 
exhaust system in which the heat insulating member or 
the damper member is interposed within the gap. 
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CLAIMS 

1. Parts in an exhaust system comprising: 

an inner pipe containing a catalyst carrier 
in a center portion and having substantially taper-like 
reduced diameter portions formed in both end portions 
of the center portion; and 

an outer pipe having substantially taper-like 
reduced diameter portions integrally formed in both end 
portions of a center portion corresponding to the 
center portion of said inner pipe and provided on an 
outer periphery of the inner pipe in such a manner as 
to have a gap between the outer pipe and said inner 
pipe all along an area including the reduced diameter 
portions in both end portions and the center portion, 

wherein the reduced diameter portions in both 
end portions of said outer pipe are formed in accord- 
ance with a spinning process. 

2 • Parts in an exhaust system as claimed in 

claim 1, wherein one of a heat insulating member and a 
damper member is interposed in at least a part within 
said gap. 

3. A method of producing parts in an exhaust 

system comprising the steps of: 

fitting an outer pipe on an outer side of an 
inner pipe containing a catalyst carrier in a center 
portion and having substantially taper-like reduced 
diameter portions formed in both end portions of the 
center portion with holding a gap therebetween; and 
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applying a spinning process in such a manner 
as to have a gap between both end portions of the outer 
pipe and the reduced diameter portion in said inner 
pipe so as to reduce both end portions of the outer 
pipe in a substantially taper shape* 

4. A method of producing parts in an exhaust 

system as claimed in claim 3, wherein one of a heat 
insulating member and a damper member is interposed in 
at least a part between the inner pipe and the outer 
pipe at a time of fitting said outer pipe on the inner 
pipe. 
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ABSTRACT 

In order to easily and inexpensively produce 
parts in an exhaust system in which a gap is formed in 
series to both of taper-like reduced diameter portions 
of inner and outer pipes, in the parts in the exhaust 
system having an inner pipe containing a catalyst 
carrier in a center portion and having substantially 
taper-like reduced diameter portions formed in both end 
portions of the center portion, and an outer pipe 
having substantially taper-like reduced diameter 
portions integrally formed in both end portions of a 
center portion corresponding to the center portion of 
the inner pipe and provided on an outer periphery of 
the inner pipe in such a manner as to have a gap all 
along the area including the reduced diameter portions 
in both end portions and the center portion, the 
reduced diameter portions in both end portions of the 
outer pipe are formed in accordance with a spinning 
process. Further, in order to produce the parts in the 
exhaust system, a producing method includes a step of 
fitting an outer pipe on an outer side of an inner pipe 
containing a catalyst carrier in a center portion and 
having substantially taper-like reduced diameter 
portions formed in both end portions of the center 
portion with holding a gap therebetween, and a step of 
applying a spinning process in such a manner as to have 
a gap between both end portions of the outer pipe and 
the reduced diameter portion in the inner pipe so as to 
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reduce both end portions of the outer pipe in a 
substantially taper shape. 
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